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SITSCT OF mSiJILlZSSS CK AXSFL HKSISTASCS TO 
THE STUCLI OF THE TES7IBUIAE AppABATUS 

By 

Ta. £. Wiirsi ■mricfa aiid X. T. PiinrhiJcashrili* 

Tfaa staxp incrsass in nitration of ths population fcas natailod an ii^Tcirrsaonx /606** 
in the nBing of acnraaant. Hodoxn rapid transportation crsatos considsrabla 
ractilinsar, radial and coaplax accelaxations Uat are a^aqia-te stijuli of the 
Tsstibular apparatus. The ’restibulcsoiatic and vestibulo-autonoadc reactions that 
occur here are sid>.iectivBly distressing and reduce the perfortf-noe capacity of 
both the drivers and the passengers. This detereixies the urgency of a search 
for sid>stanoss that alleviate the aanifestations of these reactions. It is 
knoh*n that neuroleptics to a certain neasure ]x>sssss such properties (V. Te. 

Hotovilov, 1964; I. A. Tarosh, 1966; Mood et al,, I 966 ; D^ne et al., 19^7; 

Johnson et al., 1976), however the depressing effect of these substances on the 
■ental and psychoaotor reactions nJces thee not very suitable for the indicated 
purpose (V. V. Zakusov, 1964), Isolataiworks aake it possible to hypothesize that 
tranquilizers will be effective for preventing the negative consequences of ves- 
tibular stinuli (I. I. Voinova et al,, 1975s Franks et al,, I962), the nore so 
since the directed effect on the emotional sphere by means of prescribing Iran- /607 

quilizers can increase the performance capacity of man (0. S. Lobastov et al. , 

1968 ; G. D. Glod et al,, 1972; Hurst, et al., 1970). On the other tend, it is 
known that the emotional factor is one of the components that plays a role in 
the pathogenesis of notion sickness. 

The tasks of this study were to establish in an experiment whether tianqui- 

lizers possess a group property to increase the resistance to the effect of 

♦Departments of Pharmacology and Otorhinolaryngology of the N. I. Pirogov 
Odessa Medical Institute 
** 

Numbers in margin indicate pagination in original foreign text. 


1 


adaq]£ta stimli cf Ihs vastibular a.p^ra.tus aa£ is ths case of a 

positiiw rats-^t to sslocl a rraparatioo »itli tho most axilicit of prc- 

tacticc a^ingt acoal«xations. 

Hathoiis c£ Stadjr 

Hori: «a.s iooa on 90C albisc sice. For adaquate stiKuIatioc of labyrioth 
ths fairly niias^raad aathod of csantrifi^ing «as used (A. ¥. Bo^tskiy at al, 

1®7^; L. D. Eliw.’vskaya and L. S- Iranankc, 1®?S) which accccrdisg to K- L. Khilov 
(1<^9) axcites ths racaptors and tho o^olithic instrjBsnt, and ths soaicircular 
canals. Takii*^ Lntc accotnt ths applied nature of tho study it was necessary to 
obtain acceleration close to the transportation. For this purpose a centrifqge 
was lede wi^h syricfaronous actor with power 128 rpt with rotaticu radius 11 ca. 
rhe radial acceleration ttet thus developed was 2 g and acted on tho aniie.ls in 
the direction back-chest. It is known that one of the frequent disorders occurring 
irder the influence of acceleration is tho sat of ao tor-coordination disorders, 
lliorefcro in order to avaliate the affect of centrifuging on the aotor activity 
of the aniaalr the nethod of actoaetry was used that gives an objective 
nuaerical indicator. The siaplest actoaeter equipped with an alectrosBgnetic 
counter was used. 

Five nice with the sane body roight ware placed in a drua of the centrifi^ 
and exposed to 3-*^inute rotation clockwise. Directly after this an evaluation 
was BBde of the pronouncenant and duration of reflexes (nystagnus of the torso, 
tail reflex) and the nice were moved to the chanbor of the actooeter, where they 
stayed for 1 h. At the 1st, 5th, 10th, etc, ninutes the actomatric counter was 
turned on. Thus, in 1 hour Ij measurements were c&de, the magnitude of each 
reflected the sum of movements of five animals in 1 min. The findings were 
statistically processed and from the Ij points curves were plotted for the 
motor activity cfthe animals under different experimental conditions. 

Tha animals ware divided into 5 groups of 180 individuals each. Since in 
the centrifuge and actometer 5 mice each ware placed simultaneously, 36 experi- 
ments were conducted in each group; each animal was used only once in the experi- 
ment. The first group included intact mice not exposed to centrifuging, and 
from the data of ^Iiese experiments a stable curve was derived for tha spontaneous 
motor activity; tha second group was the control--curve for the affect of 
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oc. spoctaiiftcus wct'>r actiTity; tha atiijB.2s of tha 5^ groups 

15 tirutas bafor* th» bagimijsg of tha rotation racaivad tiaoquHizars — raspac- 
tiralj aaprobaaata. alaniuB or nioolita. 

Th»a ralactad substaioas ara tha aost widaly usad in practioa and irary in 
chanical natura: naprcbai^ta — darivativa of propaniiol, alaniiac — derivative of 

l^^-lianrodiasapina, nicolita — lithiuK salt of nicotinic acid (la. E, Raksiawvich 
and V. I. Krasyiai, i°73. 197^. 19?6; Ya. B. Raksimovich at al., 19?6; cart if i- 
cata of authorship Ko. 3^9-555 of 2 April 1971). The r ibstancas were givan in 
tharapautic dosas ( neprobanata — 3 alaniiM — 0,15 nicolita — 10 ag./kg) 

In tha saias vclinsa of rhysiolcgical soiiition (0.4 e 1) intraparitonaally onca. At 
tha and cfthe acuta axi«riaent the aniic-ls were observed for 1 aonth. The inte- 
gral indices ware ccnsidarads body weight, behavior, aortality rata. 

Results 

Spontaneous actor activity of the intact nice was not stable for 1 h: 
already fron tha 10th ninuta of cbsarvaiion it was reduced and for about j an 
hour fluctuated in tha lowest limits, and then returned snoothly to tha initial 
amoiiints. 

Tha results of tha control series of axperioants indicated that tha adequate 
stfoulus of the vestibular apparatus sharply disrupts the Botor system of tha 
animals. Directly after centrifuging of mica they were rotated 2-3 times to the 
right around tha longitudinal axis; torsal and eye nystagmus were clearly mani- 
fest (reaction of semicircular canals); tha otolite reflex was observed (straightening 
of tail' and tremor of the extramities. Further attention was drawn to the sharp 
disruption in the coordination of movements and reduction in tha general motor 
activity linked to the action of accelaraticns. A highly reliable reduction in 
the niunber of movements was noted during the entire experiment. 

Under the influence of the tranquilisers the vestibulo-spinal reflexes were 
weakly pronounced, and often were missing (especially nystagmus of the torso and 
tail). At the same time in these animals the motor activity remained also /6 

diminished, although less than in tha control. Further observations of the mice 
in all groups indicated the complete restoration of locomotor reactions in 24 h. 

No losses of body weight or increase in mortality of the animals were observed 
as compared to the intact mice in the 1 month from tha conducting of the ex'^eriment. 



Dynatics of Kotor Activity of Aninals y^Ku«l)er of KoveLcents in 1 ain) under Dif- 
ferent Coriditions of Sxperinent 

1 — intact nice; 2 — control; 3 — Eeprobanate; 4 — eleniue; 5 — nicolite. 

Statistically processed results of t^‘» experijaents on all five groups of 
anirsis are presented in table 1. 

Discussion of Results 

A comparison of the results of the conducted experiiaents outlined the following 
laws. First: powerful (2 g) stimulation of the vestibular analyner by centrifuging 

leads to disruption of the vestibule-spinal bonds. This is accompanied by the 
appearance f i>athological reflexes interchanging with rronounced and stable hypo- 
kinesia. For 1 h after cessation of rotation the number of movements is reduced 

2- ^-fold as com.pared to the actometric index of intact animals and by the 60th 

minute of the experiment remains lower by more than double (-60. 95^). Second: the 

tranquilizers regardless of their chemical nature sharply reduce the -'athological 
hyper-reflex due to the centrifuging and noticeably diminish the subsequent hypo- 
kinesia. Thus, a unique effect that is common to all the tranquilizers of protec- 
ting the vestibulo-spinal bonds appears. It is possible that the effect of inter- 
ruption of the internoural transmission that is inherent to tranquilizers is also 
spread on these paths. This would promote expansion of the extant ideas on the 
intracentral mechanisms for the effect of tranquilizers (l. P. Lapin and L. A. 
Allimets, 196?; Yu. N. Furman, 1974; Yu. A. A leksatidrovskiy, 19?6; I. Tomkov and 
K. Kirov, 1971; F. Shvets, 1971). 

However, as is easy to see on the figure, although all the employed tranqui- 
lizers possess the protective preperties, this effect is not expressed to the same 
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degree . KatheBatical analysis of the picture given in table 2 is convincing of 
this. It is apparent from it that in the first 10 min. the changes in the motor 
activity in all ani».ils who took tranquilizers are of the sane type regardless 
of the employed tranquilizer. However, already from the 15th minute individual 
peculiarities of the preparations begin to appear. At the same time in animals 
of the 4th and 5tK group the second wave drop in motor activity begins, in mice 
who took nerrobamate (third group) the motor system is stabilized, and fVom the 
20th minute they begin to rapi^ y emerge from the state of hypokinesia. At the 
50th minute the degree of suppression of the motor activity of the mice of the 
third group was almost two times lower than in the mice of the fourth and fifth 
groups (respectively -18.6% versus - 31.8 ard -35.6%). 

There is yet another important detail. In the animals who took elenium and 
nicolite, starting from the 50th minute a third wave of drop in motor activity 
develops that is noticeable although not sharp. In the mice who received me- 
probamate there is no third wave of drop and the motor activity is generally 
stabilised on a level attained by the 50 th minute and is fairly close to the 
amount of the actometric index of intact animals. The cited data force us to 
consider that in a comparative aspect meprobamate has the most pronounced effect 
in relation to increasing the resistance to accelerations and elimination of 
possible motor disorders. 

Conclusions 


1. Tranquilizers increase the resistance of animals to the effect of adequate 
stimuli of the vestibular apparatus. 


2. Meprobamate possesses the most pronounced protective properties. 
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